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THIN FILM TRANSISTOR, TAPER ETCHING METHOD AND 
MULTILAYERED FILM FORMING 

METHOD RELATIVE TO THE SAME, AND IMAGE DISPLAY EQUIPMENT 

PUB. NO.: 07-312425 [JP 7312425 A] 
PUBLISHED: November 28, 1995 (19951128) 
INVENTOR(s): TAKANO TAKAO 

YORITOMI YOSHIFUMI 

TODOROKI SATORU 

SATTO YUTAKA 

APPLICANT(s): HITACHI LTD [000510] (A Japanese Company or Corporation), JP 
(Japan) 

APPL. NO.: 06-103131 [JP 94103131] 

FILED: May 18, 1994 (19940518) 

INTL CLASS: [6] HOlL-029/786; H01I^021/336; G02F-001/136 

JAPIO CLASS: 42.2 (EDECTRONICS - Solid State Components); 29.2 

(PRECISION INSTRUMENTS - Optical Equipment); 36.1 (LABOR SAVING 

DEVICES - Industrial Robots) 

JAPIO KEYWORD:R004 (PLASMA); ROll (LIQUID CRYSTALS); R096 
(ELECTRONIC MATERIALS - Glass Conductors) 

ABSTRACT 

PURPOSE: To improve coverage of each film, prevent irregularity in a rubbing 
process, and exclude disconnection and short-circuit in each film, by working side 
walls of all constituting films in taper types, and laminating the films. 

CONSTITUTION: When constituting films are worked by using a dry etching method, 
a film 42 used in the upper layer part where the etching rate becomes high is in an 
overetching state, while a film 41 used in the lower layer part where the etching rate 
becomes small is etched. In the film 42 used in the upper layer part, etchback progresses 
in the whole part, during the etching of the film 41 used in the lower layer part. As the 
result, the side wall of the film 42 used in the upper layer part constitute a taper type 
etching form. The thickness of each film of a multilayered film constituting a TFT is 
adjusted and etching is performed, so that a taper form whose side wall has a desired 
taper angle is obtained. Thereby coverage of each film is improved, and disconnection 
and short-circuit in each film can be excluded. 
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* H^'f Xy^Vi^TX^/^Vi^-r-Sx-ZtX-y^V^ 

:;^ffi{c*5liT, STlSB(cfflt.»Sx-y^>i^j$g75Wj: 
SM*mlta^SmwKJP^#(cMLT5~2 0%<D*J^ 20 

SgSet'x-y?>ya*dt:*:«:5BtT*5t#C, -E-ti 

i^*ffi(c*5ViT. STia5tcffll^Sx-y^>^yi^S;i?/h 
^•5IK^«[ieiHI^C0)^J?±«^JC^tT 5 0 ~9 0 %® 

m^^S] l»*«3*/ttt«*)S4E«Ox-/'?X 30 

y^>ifyjmz^^x. wffi^iffiAn 0-7 offio5® 
^■©#sisttx y ^ > i^as©s^t 5 '>^t < t 2 

^©^ltt«x -y 5^ >yj$SOS?'j:^i!>^c < i 2 l£i 
itU. TSS5e<t*x-yf^>i^aS!iW<t-5I^T±lg6 

e fx v=fy f/mm^:kts.z,Wi\zm^ti>§'mmm&^ 

ffilC*>V»T, ^fj:<i:fc2t?El±O^KSS^*-rS^e 50 



<#sit-r5inii}^5E*te. 

[»*«8) tt«Jg3tfc«»*JS4lB«<D7^-AX 
•y 9^ > ^ ^ tf C <»: i: -r ^ 6 :te J: 

(!IS*«9] il*«3Sfe«tt*JS4iHit©x-/'5X 
•y ^ > (c J: 0 J^bE S nfciSSK * fc ck o 

3'CDy-h«ffil^±$SSEbTy-hEiKtU, 
>«ail±Srfti!bTHU'f >Ei^tb. &y-X^S 
S&«*Hi^«@fc^ig!tT, S^IKh7>-:^X:$'v h'j 

[0 0 0 1] 

n-Film Transistor. £iT. fTFTjiET) . ^n\Z 

mar z>'r-nj.v^>^i3^^iiTSpmm^mi3mis. 

/-^^l O-r-m^JwX >y ^ > i^JJOXr-S T F T t^WJi 

-5. 
[0 0 0 2] 

[tie*<^tt*is] ikmz. a!*a«c«gsjs»x^'^STF 

[0 0 0 3] .:tf7X«cDiffe»ttS«±JCX-1'-y5^>i)'^ 
^ t UT<DT F T*-7 h U i'Xttlr^ScfflJgfiKUfcT F 

TvhU:?x|5il^S«ti. iSilS^SlilS^S^SBica 
(amorphous Silicon, £;^Ta-S i tlE-r) 

t mtiti-s aso T F T *^ 5 . 

[0 0 0 4] Z.(D^7.i^13mTF'Y:\t. m&\Z7rs^iX^ 

2tt, CrUST. y-h«fi»IK3tt. Si NUT. 
{^K4«. a-SiKT. *«ft:tt5«. U >£^lnit 
fca-SilMT'. HU-OftffiStt, A 1 RT. V-X 
ttg7tt. AlttT. ITOMStt. 

[0 0 0 5] dWTFTSItailThUi/Xi^HIBgL 
T. MIBy-h«a2(^)fTl^±S-S^L-T'/-MB« 
(05^ i L. *fc«5IB H K >«ffi 6 ©5iJll±$ 

7*ft«^il3^mS8lce^-r5Ci:{rJ:-3T. TFT 
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T h 'J J' ;MHi»s«**^^-r4. 

[0 0 0 6] C:©TFT^h'Ji'XlHlKS«rof^»C* 

oT. TFTi5J:i;TFT-7hiJi7X|H|KSffi®it6eo 
[0 0 0 7] L/*»L;tt**e. y-h«6SK3. v-;^« 
1/^), »aK9©l^iP*<Jf;*:-r^>i:<!:iciOTFT5g^ 

fig) 3><<£TL. Mite-^»f^*<%4-r?>i:t'^'5Ka*<a&o 

ft. 

[0 0 0 8] bfc/l^^T. MJP^iil)DUAj:<Tfe. Siffi 

[0 0 0 9] 09^«. ^©-^iLT. !|tB8¥3-3 6 

^<0H7'fX-;/5^>yiS-C. ■?-tie>0#llg€:x-/'? 
[0 0 1 0] tfc, 0 9<&fflt,^TTFT5rfflfie-r5K<£ 30 

5. 

(0 0 1 1] ':7X-;; hX>^>^^ro)i^tCi5t>Ttt. S 

i/^<r>s>i, 2ae4±(osa^)s s o . 5 1 ^^tri^^g 

[0 0 12] -5-bT. U->*Xh 5 2«r-7Xi7{rL/T. S- 
■irOKSl, 5 0©X-;/5'>i^^C±SIS5 l©f|X5/ 40 
^>i^(«jiX<y^>y)**s;:/j::>T. 09(b)©J;'5 

[0 0 13] z.<D^z>umm\i, {SJ^tf, #^¥4-1 
5 5 3 1 5^4iaicM5^SnTt>4. 
[0 0 14] 

[fE?^*<^ftUJ;^frsSRS] ±ffi£e*ttil5(i, TF 
5. ±ffi?#M¥3-3 6 7 6 9#4iffilC 
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inii-r-5«&. iigs(X';/^>i/'jis)*«ffc^f&fc*a 

ESA^J^j: $ tlT li^£t> t -5 
CO 0 1 5] 6tT. ■e-n40 7S:fflt»Tlft?^Ui^. 0 
7tt. ^)BIB©BI)ll<t:Xy'?>i^^cD7— /t}gtt<DM« 
^ Itii L L t ^IKOif EST* 

[0 0 161 T^S5lrfflUSIl4 1 Uy9->{fmmt)^ 

[00 17] L*^-5<i:ttr(i. C:<DJ;p/j;«(i£(DKi?D 
(=dl + d2) <DS i NKS:'l^M^>':^>t?*-7:;^i7t 

>ifmiktrs.:b. :jiy'^>ifm&iti^±u^±mmzm^^ 

l!f>±^tf3\Z\t7—/miKtfti>h(0<0, 07(b)OlO 

jcsT J: 5 izmmmzmf—^mi)nztti> 1 5 raB*t 

[0 0 18] Sfe. ±IH#M¥4- 1 5 5 3 1 5^1.^® 

^A<Dmoxy^>ifmiz±mm<Dmx.y^>^m'& 

X•y?>i7')^£i5;l^t•5^Fte^CMLTtt. IIX-;/^>i/' 

|g(7)a±l -ex -y ^ > t 1 ^ P=1S*t 

[00 19] K7-f Xy^>^^T4i;-507(b)O<k'5 
;ix-yf^>i^}gt^i^C7X«y hX3'^>i^^H4-ri)ii<e 

[0 0 2 0] 08«. t2e*fe!ti5lC#.*TFTO»ffflB-e 

y- Mte»l»<;)«^T-«, 0 8lc^1-J:^lc(0 8lC;fe 
tr»T. 2* li. y-h«Stl^^»C}g^L^cHU"f >E 
SJai'S. 3tt, y-MfilSdK, 6' tt. KU'f>ES 

[0 0 2 1] $e>ic. y-:^- H 

ij n u y t ^£ 0 i L^-r < -5. ^ 

ntfiiax. }sa<oEr6]jK«*A'u 
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[0 0 2 2] *^Hjti> ^m^m'^^mp^^m^-t 

^Si^^S < ^ * ^ • 
[0 0 2 3] S^C. ±iaTFTtCJ;0TFTVh'Ji7 10 

[0 0 2 4] . 

[0 0 2 5] im^<r)7—n-s--j=i-y9-nmz.^ 

[0 0 2 6] ^-il'. *^H30x-/^X-y^>i^*S»- 
±O^Sa-C* o TSSKB i: X ^ > if 

tc. ■tn*H7-rx«y5^>^-ex->^>i^l"-sx-''^^ 

[0 0 2 7) *^|3©x-/1X-y5^>if:^fetC^ 

tC, ^n*'^7Xy hX-y5^>i^T?X-y5'><?'-rS^-A 
X-y^>iy:5ffi«Ci3<'»T. gTlS6lCfflV>^.X-y5^>y 

9 0 9«®ffl^<i:l'i''-*><^'^**« 
[0 0 2 8] *^?l<D»l^h^>v;^ii't::«S 

x>y5^>i^;5a«^«t^'^' gas^)iK*n 0-7 o«© 
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[0 0 2 9] *fSW©^8iK»^:&fti'»*^^ 
ass. ^T'-hiem v-x- t^w-r^iffi 

^-cj^lKttX'^^^i^jiSwS^/i^^l^/j; < t 2 IBA 
[0 0 3 0] *^?g(D#lKJ^fie::&ffic«'5^?^ 

SIS. v-x- Kk'f>«<i 

i^jia h y yi^T.^'imL-r^^mm^^mmt ur, 

±tV. TS8Sefx^;5=^>ifji*AW<t'5K-C±gSf 

a t'x -y ? > if as^dWi^iKt' J^^i" ^ 

SlC^ViT. />&<i:'b2-:3&l.±<75f£lfi^«:Wt-«>SS 

[0 0 3 1] $^t'$fc, :^mm(DSrMmm^iimz^ 

^y{fl5fk^-^tsJ;:^\zVtzh<D-v$>^' 
[0 0 3 2] 'A\z. *fiBB©iliSi«^^an««>f6§«® 

»K h 7 > vT.^ £l^-*6^ttS«-t''ttS<iv h 'J i7 

m'=>tift^^mmnm\znj^-r?> «fc ^ ic^tisimssK 

[0 0 33] 

] Wm] BIT, *56^#W©f^ffl*. *l«®Stfftx 

.yf^^ifai^^HfS*^^". 0 3«rfflUTiftH^-rS. 03 

}^lJJ®M^*JkfebT^bfc#lK®Bi®0-e*2). 
[0 0 3 4] a3(a)t-*-r<fc'5&«l*®lt*H5-fX 

ii«Ai;^^t±lg5Hffll'^^K4 2 ®X-y^>ifA<*l7 
b. x-yf->ifitSAWj:'5TSgPt-ffl''»*IS4 IWX 
-y ^yifmz\t. :Lvf-y if a«*WJ:4±S»Cfflt» 
5114 2 tt. x-y^>ifaK*Wj:-&T§gl5lCffli/>SK 
,0 Ig4 l©X-y5^>i''^rBiroPa1:t-AXy^>if®<^ffii: 
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[0 0 3 5] dCT, ^#<Diej?DlC«-r-5X'y^>y 

dl(0$lH»i. ±(*OKJPDlC«LT. 5~2 
0X*<6<. dOlSHOKJiT. 10~70KOx-/^ 

10 

[0 0 3 6] LA^L. d\<r>n'^ti^±^(r>mwr>\zn\^ 

T. 2 0%J:0;*ctt^j6ffl-C*«.i. TSSSIwfflt^«.K 
4 l©X>yg^>ycS-r«^IUI*tfi<;5tO±lS5CfflU 
-5IK4 2(OSjiX-y5^>ifft*t;*:^</jL0-r^. Xy? 
>i^»tt*<0 7(b)<DJ;'5»C. ±Sa5«jS»x-A}B*iiJC 

[0 0 3 7] SS, dl©Sl^*«±(*©IK^Dl:«L 

T. 5%<fcr)/h$i'^«gaTa&€.<i:T@gKl3ffli'»SK4 1 

ViSI«4 2©«jiX7a^>i'«*<*#<!a:S-r. +^^Xt 20 

[0 0 3 8] ;i©<t^lC. TFT^^P^TS 

[0 0 3 9]:|^«llr, -:7Xy hX-y^>yfe$fflliTtlO 

XSff^JS^. x-y^^i/jgffidWi-STlgJlrfflt^e. 
0~9 0%*t^l». 

[0 0 4 0] ^£*5. T— /'?ft(i±MgBtT^gK<7))^JPJt 30 
[0 0 4 1] 

c*^?gfcfts TFT t^n^m^^tcm^^mmm.(Dm 

[0 0 4 2] «5^-r^.&>!f«K^x-/WtCJ!JD 
IL/S:*^?^{r«65TFT(D»fB0T*i). 02^. * 
5EWJC«S-5TFTS-7h'j;7XElK«fitL. -E-OV h 

[0 0 4 3] 01(Cj:n«. #l$«!B£r«.«©S8®0 
•r '^TAiS 4? X-/'? 1^ iCfiDX $ nr l> <0;5<7« ^ tx s 
CCT. CCDTFTtt. HUC5^*n-5«jt 
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K4tt. a-SiKT, *3Jflc|fi5a. >J>**lrat;t 

a-SlKT, HU'f>IIS6fi. A 1 MT, V-X^ 

[0 0 4 4] ±E©TFT»CJ:0. V h U i^7.gIKS« 

[0 0 4 5] H2«. -e-n^^ufcfcw-c^o. ±*^6 

mc. iiJ1£1fi2 0. ^7XS«1, *7-7-<Jl'^'2 
1 . ^SM 2 2 . 2 3 . ffifSjK 2 4. JKS 2 5 

T-*0. -e-WTII±]$®^jiA»^^c5TFT(Cj;-5TF 
T-7K"J^':;?.|HiKSfi3 0*^*0. -E-OTHSfc. ilTt 
«2 0*EbT«lfiJcLTti4J:a:**UTU-5. 
[0 0 4 6] (*^?!»C«S<bTFTi:-en^-ffl<.i)tTF 

Tvh'ji;x@KS«<DSijg;&ffi) '^\z, mzts.\,^Lm 

5 S:fflUT*%?3fC«R-5T FTt-E-nSffltifcT FT-7 

[0 0 4 7] a3(i, gE»c5E-</t±'5»C. *fgB^(C^* 
^SKOIKiP t X -y ? > i^^Ox-/'? J^iit ©Bl^<&lt|il5 

[0 0 4 8] iicT. 04«. ^>y-i>yj^tmt>n 

S«RgBW«fig-e$.r)T. SIglOOSr. D-FSl 
0 1J;0«8AU. 1 0 2\t7./'iy^mmt5jilfCVDm 
@l|T*5miOfiKlfi^l 0 2. ;;^/'?<y^'SB*3ii;c 
VDgS^T&-5m2®fiKK^l 0 3T-. ^M$:t5;i/i 
t,K 7>n-Fmi 0 4.fcO«tB-r'5Ci:S^UTt» 

[0 0 4 91 EtT. -^Xy hX«y?>4ffe*fcttK7'f 

fgqgic^^) TFT ssjgr«.^j@feckt;-etx ^. $¥®± 

tC^Siiffi3^Jbfc;*:ii®oa^«aCfflli.5TFTV K 

[0 0 5 0] (1) m4iZ7F:-r^oti{i>U< thZOJiK 
±OfieK^<£Wr^XA-y^gB^£ftfflL. 
^10 2 T«m 1 O^e^ftT-. Jg 2 ©figlgm 1 0 3 T 
titB2©(«l8i*frT, :tf9;^SSl±lc. i^/t-z^'UV 
i/ffiJC J; 0 X -y ^>^ae©S/d:5ia®^(Tlg?lc(i 
Xy5'>^/iiaAVJvnt^MS:. ±Sg6lc(ix-y^>^a 
S*<;«c/iSK*ffl®)<!:UTC rKS-fiUISt. SS©;J> 
h 'J V y 7 7 IS tfflSS 2 -b 'J >tX'> AO 

7KigffilC<fci'5X-y hX-y^>5>^lCj;0i^-h«g2i: 

[0 0 5 1] (2) :/7X-7CVDftlC.J;0y-KttS 

US I Nii!t©a8K3(Tis»»cttxy^>i^afa*M^ 

±SS8t3WXy?><yaS:«^;»cfe-5K€:ffl 
m). ¥«»:Sa-S lia©«@K4(T@SBICttX-y^ 



( 6 ) 

9 

0, a-S im4(nJ^a-S i^52:^tJ)S7-f 7> 
[0 0 5 2] (3) JVSBOH^'f/'ttS^iK-rSfciexoy 
h 'J y 7 7 Xg.!: S F. X «rffl H 7 -f X ? 
[0 0 5 3] (4) BI4fC^-r<fc^J'<t'>^t< i:fe2oe^ 

±i;)p£)S^5rWT^7,/i -y ^mm^^^ LtzXn V ^ 'J 
>i/StcJ;0. X'y5^>yMSwa^J:*«®»(TlSB 
IC «x 2/ ^ > fmt.ifi'Ut 5 IS * , ±lgSlC ttX 5^ > 

i-S'i'X-y hX>yg^>i^lCj:0SS^S3S€ffi8S:7^-/'? 
[0 0 5 4] (5) 0 4tcSf J:^!^J:'>'5:< i:fc2 0E; 

it^ h 'J V^77-< iSt U • »^ • «K • 
ffitri-S-t^X-y hX'y^>^CJ;0V-X«ffi6, 

[0 0 5 5] (6) V-;^mS7. HU-f>«S6€:V 
Xi7»CTFT9'Y*.'l'±®nJga-S iK5*SF.t 
BC l.©}i'&^f;^*ffll'»fcH7'fX-y5^>i/tCJ:OI85 30 

[0 0 5 6] (7) fiiS«9<fcbT@4II*-r«k7^'> 
/J < 1 1> 2 ^eil±©Bfilll^*'ft-r-5 C V DSHSffiffl b 
XV C V DffiC J: 0 X 5^ > yjSS©S^C-5«l 
m (Tl§K^CttX-y^>^3f«*M^^£SM$:. ±Sg5l' 
«X-y?>i/ji«7!)W<tSKS;«g) tUTSiNIS^& 

[0 0 5 7] tvx. ^7f:mmm.m8ii^uf-h • h 

*h'JV<>'77'fXgtSF.^/X!&fflt^fcH7'fX-y 40 
f^>i^CJ:0|SjJ*-rs(x-/1X7^>i^. 
[0 0 5 8] 0 3^fflt^T*5E?^tC#5^ 

2^^?3T-«, 0 3 (aXcS^fi^tC K^'fXu/^-vyS 
* fc ti-? X «y h X >y ^ > i^ft TSOX S: *3 d O T F T * 

m'T^tt, TBS5t'ffl>'^^)^4 l(X•y?>^JiK*M^ 
?if.l^©ll^(cl 1) <hTlg6»CttesbTX-y5^>d/'igK 
W:#c^t»±g^tcffli'»*K4 2 (:Ly=^>ifmmifiiztt 
•5l»)©8l»(d2)t©H«^«. H7'fXy^>i)'ftlCT S( 
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JtlDXf -SS^ttd 10MJi5:^iKiiD (= d 1 + d2) 
LT. 5~2 0%©«gffli:T'&%©T*S. 

[0 0 5 9] Sfe. 0:siyhX.y^y'!fmzXlmXt^ 
5 0 ~ 9 0 %C»l6a<i:-r2)fc<^T$>-5. 

[0 0 6 0] UvXhllT-/1^'-><&Jgt£a. 
K^-f X'y^>i^ffi*fctt':7X-y hX-y^>i/'ftlC<k 
0. ms (b) (7)J:-5tCx-At^l'JPX^:fe:i^c5. 

[0 0 6 1] ±^<DXglC-pl>Ta-;^«. (1). (2). 
(4), (5), {7)<0X@lC*it-t5|HIK®«^»i. 
(1). (4). (SliTli-irX-y hX-y^>yfetJ;SJBEK 
$*>c:;S:pfc*. ±|H(DJ;^IC§^(0 5 0~9 0%roii| 
^fc'ltTlS5lCX-y5^>i^aaE*Wj:5IK*J^fi6t> -t 
ttTSSSOieC Jtft UTX y^> ifmm'^i^ti^ 

[0 0 6 2] Sfc, (2), (7)T-«K7'f X-y5'>i^ffi 
frJ;SJg)S*i5C&pfc*. ±|EO.J;5tc&K»5~2 
0 % ©SH^fc'ttTS aP Cx >y ^ > i^jiK*«/h!&Slg*Je 
BEL. ±SgSlCttT)ia5©ll!Hrtt«LTX«y^>i^iiK 

[0 0 6 3] c:®<t^(tLT, TFTTh'Ji7XlHllS» 

«i£f^SB-rn«, TFToy-h«ffi2(y-hnx7 

y-hiiiiBtK3. ¥9I#M4, V-X«S7 • 
HU-f >aiS6(HU-f >A*X5'f ». S^H^Sli 
8 . ffiaK 9 5: 1 0 ~ 7 0 gWl^fflOx-Z'^i^JCffStt 
< X -y 5^ ^i'ftlX-rS d 

[0 0 6 4] iioX. BS^tcHUT«llJ?SrliDD$-ti?. 
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